We investigated selective memory effects in patients with panic disorder. Thirty patients with panic disorder and 20 normal controls learned panic-related, strongly pleasant, and strongly unpleasant words. During the incidental learning task, Ss imagined scenes combining the referent of a presented word with themselves. After a distractor task, Ss took a free-recall test. Panic Ss showed enhanced memory for panic-related words but not for positive or negative words.
In recent years, cognitive processes have received increasing attention in the exploration of emotional disorders. Special emphasis has been given to cognitive biases exhibited by patients suffering from a variety of emotional disorders, including panic disorder (PD), which is the focus of this article (Eysenck, 1992; Williams, Watts, MacLeod, & Mathews, 1988) . Patients with PD experience sudden feelings of intense anxiety, accompanied by a variety of bodily symptoms such as palpitations, feelings of suffocation, dizziness, and trembling. Usually, these attacks are unexpected for the patient who is afraid of dying, losing control, or going crazy. Several models of the origin and maintenance of panic disorder emphasize the central role of cognitive processes (Barlow, 1988; Clark, 1986; Ehlers & Margraf, 1989 ). These models concentrate on the attention that PD patients selectively pay to their bodily sensations and on their catastrophic misinterpretations of these sensations.
In anxiety disorders, cognitive biases have been investigated empirically with respect to judgment, attention, and memory. From their review of the available studies, Williams et al. (1988) concluded that anxious patients show an attentional bias but apparently no general memory bias for threatening information: They attend to threatening stimuli more than do normal control subjects, but they do not recall those stimuli better later. Most of the studies reviewed, however, investigated patients with generalized anxiety disorder (GAD) and phobias. This poses a problem because different anxiety disorders are probably based on different anxiety schemata (Beck & Emery, 1985) . Different groups of anxiety patients consider different stimuli threatening, and their reactions to these stimuli differ as well. For example, a phobic person probably avoids the feared object or situation, whereas a PD patient may show increased attention to a threatening stimulus such as his or her heartbeat. These differences may be expected to lead to different biases; therefore, we suspect that results of studies with GAD patients cannot be directly generalized to PD patients.
In a recent review, Eysenck (1992, p. 159) indeed concluded that PD patients, unlike GAD patients, do show a memory bias for threatening, panic-related stimuli in free-recall tests. This conclusion was based on two empirical studies (Cloitre & Liebowitz, 1991; McNally, Foa, & Donnell, 1989) , and a third one was reported in the meantime (Cloitre, Shear, Cancienne, & Zeitlin, in press ). However, several methodological problems render the results of these studies ambiguous. None used other negatively toned words in addition to the panic-related ones, leaving the possibility that PD patients show a memory bias for unpleasant, threatening material in general (emotion congruency). Furthermore, Cloitre et al. (in press) used an unusual procedure (word pairs and a cued-recall test instead of single words and free recall) and reported no measure of intrusions. McNally et al. (1989) did not insert an appropriate distractor task before the recall test. Therefore, the experiment reported here was designed to provide stronger evidence for a memory bias in PD patients (i.e., selectively improved memory for panic-related material). To achieve this, we had PD patients and normal controls learn words incidentally by generating imaginary scenes that combined the referents of the words with themselves. The list of words contained negatively and positively toned words as well as words relevant to PD. Following a distractor task, subjects were given an implicit (word completion) In addition, we tested the hypothesis that an observed bias may not be a memory bias but a response bias: In a memory test, patients may simply produce, not reproduce, more material relevant to their disorder (Mogg & Mathews, 1990) . A response bias may be caused by strong associations between the concepts related to the disorder. Activating one concept during memory search would activate others as well. Therefore, PD patients may give many panic-related answers in the memory test, some of them correct and some incorrect (intrusions). We tested this possibility in our study by analyzing the subjects' intrusions in the free-recall test.
Method

Subjects
We recruited 30 PD patients and 20 normal controls. The patients participated in a treatment study conducted by Jiirgen Margraf at the University of Marburg. Before entering the study, patients underwent a physical examination and were diagnosed by experienced interviewers by means of a structured interview (the German adaptation of the Anxiety Disorders Interview Schedule-Revised [ADIS-RJ; DiNardo & Barlow, 1988) . All patients met criteria for panic disorder with or without agoraphobia as outlined in the revised third edition of the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Association, 1987) . Patients were excluded if their ADIS-R severity ratings for agoraphobia were higher than those for PD or if they suffered from additional psychiatric disorders that preceded the onset of PD. Patients were asked to discontinue any psychotropic medication at least 2 weeks before testing, which was controlled by taking blood samples. Patients participated in several testing sessions before entering treatment so that they were familiar with the experimental setting. All control subjects had to be free of any history of psychiatric illness, as assessed by the ADIS-R. They were paid for their participation. The two groups were matched for age (the mean ages of the patients and controls were 33.4 and 33.8 years, respectively), gender (18 female and 12 male patients; 14 female and 6 male controls), and level of education.
Materials
After a pretest with 30 different nonstudent subjects (21 women and 9 men), we selected 30 words (i.e., 10 panic-related, 10 negatively toned, and 10 positively toned words from a pool of 87 words). English translations of the 30 German words are shown in Table 1 . To ensure Note. PD = panic disorder.
easy imagination during the learning task, all words had high imagery values as determined by the lists by Baschek, Bredenkamp, Oehrle, and Wippich (1977) and Wippich and Bredenkamp (1979) . Furthermore, we used familiarity, emotional valence, and threat ratings from the pretest to select the experimental words. The positively and negatively toned words had no special relevance to PD. Relevance of the panicrelated words was confirmed by expert ratings.
Procedure
First, all subjects completed the State Form of the State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene, 1970) . They had completed the trait form before the experiment as part of the recruitment procedure. During the incidental learning task, subjects imagined scenes combining the referent of a presented word with themselves. Imagination usually results in good retention, even with incidental learning (Bower, 1970 (Bower, , 1972 . The words were presented one by one on a computer screen in capitalized letters at a fixed position. Five practice words were given at the beginning of the learning task. The order of the experimental words was randomized with the restriction that no more than 2 words of the same group followed each other. Each word was presented for 10 s, followed by a sound to alert subjects to the presentation of the next word. Afterward, they participated in a tactile distractor task, which contained no verbal material and lasted for 20 min. Subjects were then given the word completion test followed by the free-recall test. In the free-recall test, they were asked to write down all of the words they had imagined during the learning task. They were also told to include all words for which they were unsure. They had 5 min for this task. Finally, all subjects completed the state form of the STAI a second time. The entire experiment lasted 40-50 min.
Design
Full combination of the between-subjects factor experimental group (PD patients and controls) and the within-subjects factor word type (panic related, positively toned, negatively toned) yielded a 2 X 3 design. Dependent variables were the number of correctly recalled words and of intrusions in the free-recall test.
Results
The number of words each subject remembered correctly from each word type could vary between 0 and 10. The mean number of correctly recalled words broken down by experimental group and word type is shown in the upper part of Table  2 . A two-way analysis of variance (ANOVA) of the recall data revealed no significant overall difference in memory performance between the two groups: The PD patients recalled as many words as did the normal controls, F(l, 48) < 1, ns. Word type had a significant main effect, F(2, 96) = 10.75, p < .001. However, this effect was qualified by the significant interaction between group and word type, F(2, 96) = 5.04, p < .01. PD patients recalled more panic-related words than did normal controls, ?(48) = 2.42, p < .02, whereas the two groups did not differ from each other with respect to their recall of positively and negatively toned words. The size of this interaction effect was moderate (/= .21; Cohen, 1988) . These data revealed the expected memory bias: PD patients showed better memory for panic-related material only. The extent of the PD patients' memory bias did not correlate significantly with their trait or state anxiety measures.
To check for response biases, we also analyzed the intrusions in the free-recall test (i.e., the words "recalled" that in fact were not presented during the incidental learning task). Each of these words was classified by two independent raters as either panic related, positive, negative, or neutral. Words of neutral valence were excluded and the remaining words were submitted to the ANOVA described earlier. The mean number of intrusions broken down by experimental group and word type is shown in the lower part of Table 2 . The overall number of intrusions was low, despite the fact that the instructions encouraged guessing. The ANOVA of these data revealed that neither the main effects nor the interaction between experimental group and word type reached statistical significance (all Fs < 1.33, ns).
Because of experimenter error, we did not record the STAI trait scores of 2 PD patients and the state scores of 3 PD patients. However, analyses of the remaining STAI scores revealed that PD patients' anxiety was consistently higher than the control subjects' anxiety. This was true for trait anxiety (49.2 vs. 32.6), t(46) = 6.23, p < .001, as well as for state anxiety before the experiment (48.3 vs. 31.1), r(34.47) = 6.90, p < .001, and after the experiment (49.5 vs. 32.0), ;(34.37) = 7.29, p< .001.
Discussion
Using an incidental learning task and a free-recall test, we found a memory bias in PD patients (i.e., they recalled more panic-related words than did normal controls but a comparable amount of positively and negatively toned words). These results indicate that PD patients do not exhibit emotion congruency (i.e., a memory advantage for threatening information in general) because the PD patients' recall of negatively toned words was not enhanced. We believe that these results provide stronger evidence for the assumption of a specific memory bias involved in PD (Eysenck, 1992) than earlier studies have.
Furthermore, these results provide another piece of evidence for the assumption that PD patients differ from other anxiety patients such as phobics and GAD patients in the way they process threatening information (i.e., attend to it and recall it later on; Eysenck, 1992) . Future research should investigate more thoroughly if and how different anxiety disorders differ with regard to cognitive biases. This line of research would need more studies comparing different patient groups in the same experiment than have been reported so far.
As analyses of the intrusions in the free-recall test showed, the observed recall differences cannot be explained by a response bias. Therefore, we feel confident in attributing the PD patients' improved memory for panic-related words to a memory bias. However, further research is needed to determine the exact nature of the bias. Because all panic-related words used in this experiment were threatening, the results could reflect either a memory advantage for threatening information that is specifically related to PD or an advantage for panic-related information in general, regardless of its emotional valence (disorder congruency). Our study was not designed to test among these alternative explanations. To achieve this, further studies would have to include not only both types of panic-unrelated words but threatening as well as nonthreatening panic-related words.
2 However, we think that it will be difficult to find enough words of the latter type because PD patients tend to regard everything related to panic as threatening. Whatever the results of these studies may be, it will also be necessary to determine in more detail the importance of familiarity as an explanation for memory biases in PD. The most promising way to do this seems to be by using anxiety therapists (Cloitre et al., in press) or successfully treated PD patients as subjects.
